Zic1 promotes the expansion of dorsal neural progenitors in spinal cord by inhibiting neuronal differentiation.
The role of Zic1 was investigated by altering its expression status in developing spinal cords. Zic genes encode zinc finger proteins homologous to Drosophila Odd-paired. In vertebrate neural development, they are generally expressed in the dorsal neural tube. Chick Zic1 was initially expressed evenly along the dorsoventral axis and its expression became increasingly restricted dorsally during the course of neurulation. The dorsal expression of Zic1 was regulated by Sonic hedgehog, BMP4, and BMP7, as revealed by their overexpressions in the spinal cord. When Zic1 was misexpressed on the ventral side of the chick spinal cord, neuronal differentiation was inhibited irrespective of the dorsoventral position. In addition, dorsoventral properties were not grossly affected as revealed by molecular markers. Concordantly, when Zic1 was overexpressed in the dorsal spinal cord in transgenic mice, we observed hypercellularity in the dorsal spinal cord. The transgene-expressing cells were increased in comparison to those of truncated mutant Zic1-bearing mice. Conversely, we observed a significant cell number reduction without loss of dorsal properties in the dorsal spinal cords of Zic1-deficient mice. Taken together, these findings suggest that Zic1 controls the expansion of neuronal precursors by inhibiting the progression of neuronal differentiation. Notch-mediated inhibition of neuronal differentiation is likely to act downstream of Zic genes since Notch1 is upregulated in Zic1-overexpressing spinal cords in both the mouse and the chick.